Contact with astroglial membranes induces axonal and dendritic growth of human CNS model neurons and affects the distribution of the growth-associated proteins MAP1B and GAP43.
The development of morphological complexity of CNS neurons is thought to be regulated by extracellular factors and cellular contact. To analyze the role of contact with astroglia in this process and to determine the intraneuronal mechanisms involved, an in vitro system was developed where terminally differentiated and polar human CNS model neurons (NT2-N neurons) were cultured on a layer of mouse astrocytes or isolated membrane fractions in chemically defined medium. Morphometric analysis revealed that physical contact with living astrocytes increased the lengths of axonal and dendritic processes and lead to an increased number of branch points. Contact with astrocytes also resulted in a redistribution of the growth-associated proteins MAP1b and GAP-43 toward the growth cones of NT2-N neurons. Astrocyte-contact did not lead to a maturation of the neurons as would be detected by an increased expression of tau isoforms containing the adult-specific exons 2 and 3. Culture on immobilized membrane fractions prepared from astrocytes also increased the morphological complexity of the neurons in a qualitatively similar manner. The results indicate that physical contact with astrocyte membranes increases the morphological complexity of CNS model neurons through a mechanism that involves a redistribution of growth-associated proteins to neuronal growth cones. NT2-N neurons may provide a useful cellular model to analyze cytoskeletal mechanisms during the development of terminally differentiated and polar human neurons.